Metabolic correlates of adenosine formation in stimulated guinea pig heart.
Adenosine release into epicardial fluid and coronary effluent of isolated isovolumic guinea pig hearts was examined at baseline and after stimulation with norepinephrine (30 nM) during 31P-nuclear magnetic resonance spectroscopy to monitor myocardial metabolism. At baseline flow (9.6 +/- 0.3 ml.min-1.g-1), epicardial and venous adenosine concentrations were 154 +/- 40 and 17 +/- 5 nM, respectively. The phosphorylation potential (log[ATP]/[ADP][Pi]) and the phosphocreatine-inorganic phosphate ratio ([PCr]/[Pi]) were 5.26 +/- 0.04 and 8.5 +/- 0.7, respectively. Norepinephrine increased left ventricular pressure, heart rate, and myocardial O2 consumption rate by approximately 21, 70, and 45%, respectively, and increased epicardial and venous adenosine to 496 +/- 74 and 461 +/- 94 nM, respectively. Log-[ATP]/[ADP][Pi] and [PCr]/[Pi] declined to 4.57 +/- 0.06 and 1.9 +/- 0.3, respectively. Epicardial [AMP] increased from 54 +/- 13 to 123 +/- 24 nM. AMP was not detectable in the venous effluent. Coronary resistance correlated with epicardial and venous [adenosine] (r = 0.86 and 0.90). Epicardial and venous [adenosine] correlated with log[ATP]/[ADP][Pi], [PCr]/[Pi], and cytosolic [AMP]. Hence, interstitial adenosine is linked to cytosolic metabolism and may regulate coronary vascular resistance. Venous adenosine underestimates epicardial adenosine at baseline but more closely approximates epicardial adenosine during norepinephrine infusion.